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Ha pHc. 1 0 
Tiepea oSjiacxB i 

np32IMepHO B TOl 
CKOH KHCJIOTtI 

03 yrjia Hawic 
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8 Kncut/Mo^b. r 
oTHOcaxcfl K J];. 



HCCJlEffOBAHHE aiS3JIEKTPHHECKIIX HOTEPB HPOCTBIX 

nojiii3a>iapOB 

BBene^He 

B HamHx pa6oTax [1 — 31 coo6maJiHOB peayjibxaTu: HccJieAOBannfl A^sJie- 
KTpia^ecKHX noxepb b cJio>KHiirx nora3$Hpax. JX^it nocJieAHHX 6lijih ycxano- 

BJieHM aaKOHOMepHOCTH 3XHX CBOKCTB B SaBHCHMOCTH OT CXpOeHHH- 

I^eJibK) HacTOHmoH: paSoxH HBJiHJiocb HCCJieflOBaHHe npocxtix noJiH9$H- 

POB- 

MoTKHo 6h:ho o>KB:AaTi», ^to na ocHOBe ffaHHKX no OT^^e^xpHHecKHM no- 
xepHM npocTHx n cjio^hhx iio;iH3$HpoB y^acTCH c^ejiaxb neKoxopne saKJiro- 
HeHHH o6 oco6eHHocxHX nponeccoB peJiaKcauHH, oBnaaHHtix KaK c npocxtt- 
MH a^npHMMH rpynnaMBE, xaic h co cjiomkhmmh. 

3KcnepiiMeHTajxbBaK nacxi^ 

MexoAHKa HSMepeBoan tg6 B HacxoKm;eH pa6oTe GtiJia HCiio:ii>30BaEa la 
5Ke, ^xo H B panee ony6jiHKoBaHHBrx pa6oTax [1]. HaMH 6iiiJin nony^eHBi sa- 



nojinKCH;jiEc;ieBOKCnA * 



CHaO|: 



CH2O I" H norattOKCHMeTHJieH — CH2OL 



Maxep^iajiti ^Ji^ HCCJieAOBanHa 6hjih npeAocxaBJieHM Hay^HfiiM coxpyfl- 

HHKOM HHHIIM r. n. HoCOBtiM (nOJIHOKCHMieXIIIieH) H Hay^HUM COTpyAHH- 
KOM HBC AH CGGPA. B. TyHHK (noJUUKCHJIHJieHOKOHA), IIOJIHKCHJlHJIeHOKCS^t 

6iiJi AByx MOJieKyjiHpHMX BecoB: ftjl = 0,11 h [t|J = 0,21. 

06pa3ii,ti npHroxaBJiHBajiHCfc nyxeM npeccoBaHHH noponiKa npn < — 190 
H3 noJiHKCHJiiiJieHoKCEtAa HnpH t = 170° na noJiHOKCHMeTHJiena. 

06pa3itii noJiHKCHJmjieHOKC^fla HnoJiKOKCHMexHJieHa 6h3ih nenpoapa^Bfiir 
■qxo yKasHsajio na hx Kp^cxajiJiii^ocTt. 

3KonepHMeHTajii>Ht>ie AaHHue at hx oScywKAeHHe 

Ha pnc, 1 npeACTaBaeHM aaBHcsMocxH tg 6 q)(0 ffJiH paajiH^sMX 06- 
pa3^oB noJiHKCH:iiEtJieHOKCi2tfl:a na tiacxoTe400gtf , nocKOJibKy naaxofi ^acxoxeaa^- 
6ojiee oxHexjiHBO-BHAeH c:io?KHwii xapaKxep kphboS- KpHBaa 7 oxhochxchJc 
o6pa3^y BtoJiiKKCHJiHJieHOKCPAa cItj] = 0,11; Kpnaaa ^— k o6pa3ay c W ^ 
=^ 0,21; KpuBaK 5 — k saKajienHOMy o6pa3^y [r\] = 0,21. 

SaKajiKa o6pa3u;a npoBOAHJiacB nyxeM onycKasitJi paonJiaBXteHHOH nJieB' 

KH B }KilHKBH a30X. OAHaKO HOJiy^XB XaKHM nyxeM nOJIHOCXBK) aMop$Hii.^ 

o6pa3i?H He yAaJiocb, xaK naK, nocJie xoro Kan o6pa3aH BHsmiaJiH h3 
Koro a30xa, ohh npBt KOMHaxHofi xeMuepaxype 6iiCTpo MyxneJiH, x. e. kp^ 
cxajiJiHsosaJiHCB. Ha pnc. 1 npeACxaBJiena saBHCBMOCTt tg6 = 9 (0 ]\^^^^^, 
Horo H8 aaKajieHHMx o6pa3^0B, y Koxoporo 3<J>(|>eKX aaKajocKxi HaH:6oJiBinHM. 
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H3 pHC. 1 (KpECBUe ^ £) BUflHO, ^TO tg 6 = ({) (?) TpHJKAU npOXOOTT 

ijepes o6JiacTt waKCHMyMa. IlepBaa oSJiacTt npn iMaKc = 112° HafijuoAaexca 
npEMepHO B TOM me TeMnepaxypHO-HacToxHOM: HHxepBajie, ^to m annoJiMO- 
pajtKKaJii>HHe (jx. p.) troxepH cjio»?hbix iiojiH3(J)H:poB na ochobb ajTH(J)axjMe- 
cKofi • KHCJioxM [1,3]. Sseprn;! aKXHBar^H^ axoro npouecca, onpeji^JieHHaa 
23 yrjia HaKJiOHa npHMofi Ig/waKc = qp (1 / ^MaKc). r^e /mekc — ^acxoxa, a 
TMaKo — xej^nepaxypa b ''K, npit KoxopoK Ha6jiioAaexcfr tg^MaKc^ paBHa 
8 fimyi/MOjih, IIo BejiK^nne 9Heprj!tJa: aKxHBai^HH axji AirajieKxpHHecKHe noxepn: 
OXHOCflTCH K K. p. THny.. 




Pjic. 1. 3aBtiCHM0CTH tg6 — fl)(t) OTH paBJiHHHBix o6pa8- 
^0B nojiBKCHJiHJiesoKCHKa, / — 400 ^if: 



i — nojiHKCHJiHJieHO'KCHU c [711 — O.ai; 2 — to we c [ti] i 



s 0,11 ; 5 — aaita- 



Ha pflfle cjiOHCHMX nojiH9$£ipoB aaMH 6HJI0 ycTanOBneHo, ito a. p. 
noxepH o6ycJioBJiemj pejiaKQarwefi nojiapHHx cJio»?Hoa$HpHwx rpymi. fl, p, 
iiOTepH npocToro nojra3$»pa, KOTopBie mh Ba6jiioAaJiH, aojukhh 5mti> ooyc- 
. aoBJieHM penaKcaitHea s^npHoro Mcnopoaa, tbk naK Aa^Ke fljia HHSKOMOJie- 
KvnHPHoro o6pa3^a noJiHKCHJinjieHOKCHAa KOH^eHTpa^Ha a^istpHEix rpynn b b 

M6HT0B ritnpoKCEJiBHOH rpynoH (Ho = 1.7 i)) a a^npHOii rpynnn (no 1,3 £>> 

^^""^B^H^Ha tg6Ma«c ». P- noxepi. AJifl saKajieHHoro . o6pa3^a 6onibme, 
noaroMy, sepoHTHd, A. p. noTepa o6ycnOBJieHH peaaKcamieH 8$hphbix rpynij 

• B aMop(f)HHX o6jiacTflX nojiHMepa. 

BTopafl o63iacTB MaKCukyMa tg6 A- P- npiept Ha6jiiOAaeTCfl npit 
f go® 

BeJiHTOHa ' te 6MaKo » ^tom HHTepeajie leMnepaxyp 3HaHHTe;iBH0 MeHbme, 
HeM npH HH3KHX TeMDepaTypax; sth noTepH MaKCBMaAtra AJIh HHSKOMone- 
icyjiapHoro o6pa8^a noJiUKCHJiUJieHOKCHAa (Kpi»a>i2) a MHHHMaJibHu a^h aana- 
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JieHHoroo6paBn;a (KpiiBaH<?). OnpeAeJiHXL SHepraio aKTHsanHH axoro npoiiecca 
JIG yji;.ajiocB, TaK KaK yjKQ na ^acToxe 10 000 ^^ axa o6jiacT)b MaKCHuyMa cxa- 
HOBHTCH HGsaMeTHOiS: Eta-aa nepeKpfciTHH ee AByMH ^ipyrHMH npoMeccaMii pe- 
jiaKcamm. OxHocHxeJibHo MOJieKyjinpnoft npupoj^iii bxoh oSnacxH peJiaKca- 
HHH MO?Kex 6HTb HecKOJibKo npej^noJio^eHHa, 

Bo-nepBHx, bo3mo)kho, hxo btox npoi^ecc oSycjioBJieH KOHitesHMH rnfl- 
poKCHJibHMMH rpynnaMU, cnoco6HMMH ^opasoBHBaxb BoffoppflHtie CBiisB. 

Bo-BTOpBix, BO3M0JKHO, ^xo 3X0X npoii;ecc oCycJioBJieH pejiaKcaii;HeH D({iHp^ 
HHX rpynn b KpHcxajiJiH^eCKHX o6jiacTHX noJiiLMepa. Bxopoe o6i»HCHeHHe Ka- 
wexcfi HaM 6ojiee BepoOTHHM, xaK krk BeJisc^iaHa tgd^aKc ^Toro npoi^ecca 
j)o3K0 yivfeHbinaexcH npH saKaJiKe noJiH9$Hpa. H, naKOHeix, o6jiacxb MaKCH- 




160 



Phc 



2. SaBHCHMOCTH tg 6 = 9 (0 j\nR nojieoKCHMexiuieHa: 



400 fii+; « — / ^ 60 000 ettj i' h i 
CHMeTUJieHa; 1" h — tg 8 a. e. 



" — tg « p. norepb noMOK- 
norepL uojiHOKOUMeTHJieHa j 



MyMa tg6, Ha6jiH)ftaeMaH sa / = 400 aif npii t ^ 10*", oxhochxch k xnny abI" 
noJiBHo3JiacTinecKHX (fl. a,) noxepb, xaK KaK Bejin^na Ka?KymeHCH aHepnnc 
aKxuBaitzH, onpefleJieHHaH am axoro npoD;ecca hs yrJia HaKJiona npaMofl 
<pHc. 3 KpHBan i), paBHa 70 KKcui/MOJih. 

Ha pHc» 2 npeffcxaBJieHbi saBHCHMocxH tg6 = npn / = 400 3zf 

/ = 60 000 aif HJi/i noJiHOKcKMexECJiena. Hs pacyHKa bbc^ho, hxo ynojiHOKcii- 
MeTHJieHa HadjiiOAaeTCH oflna HeoHMMeTpn^nafl oSjiacib MaKonMyMa tg6 h 
6Mcxpi>iH pocT tg 6 xipH < >• 60"^ Ha ^acToxe 400 sif. Pocx tg8 npn i > 60°, 
no-BUAHwcoMy, cB^iaaH c ajiGKxponpoEOAHOcxbio noJiiSMepa, xaK KaK se^in^iHa 
tg6B axofit o6JiacTH xei^qiepaxyp o6paTH0 xtponopuHonajibHa nacxoxe. 

HecHMMexpHHHOcxB o6jiacx]a MaKCHMyMa tg6 MeHaexcK c HSMeneEtneM 
-qacxoxu: ^gm HHHce lacxoxa, xeM Sojitme necuMMexpuHHOCXb kphbok. 3xo mo- 
jKex yKaawsaxb na nawH^e HByx HaKJia;:^BiBajoiii;iixcH flpyr Ha Hpyra irpoiiec- 
cob pejiaKcaii;HH. AHajiorOTHaH KapxHHa HMeJia Mecxo a^^h cjiohchoxo aOT(j[)a^ 
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^rH^ieCKoro noJiHB^upa — noJiHaTHJieHceSai^HHaxa, y KoToporo saSJiiOAaJiocB 
HftjioKeHHe^tt. p. n A. 9- noxepb 14]. 

y nojiHOKCHMeTHJieHa, TaK >Ke Kan k y noJiHKcmiiiJieHOKCHff a, 3(|)npKaH rpynna 
0pHCoeAECHeHa k GHa-rpynxcaM. no3TOMy mo?kho o>Ki):AaTi>j ^to a, p. noiepn' 
noJiHOKCHMeTHJiena hmgiot Mecxonpn xex >Ke xeMneparypax, hto h n- p. no- 
xepb nojiHKCHJittJieHOKCHAa, o6ycjiOBjieHH]sie peJiaKcauHea 3$hphmx rpynn b 

C y^exoM axoro npeano.tio^KeHHK HajviH 6M:no npofleJiano rpatJjiiHeCKoe 
pa3AeJieHHe noxepb noJiHOKCMMexHJiena na a. p. noxepn (KpHBHe 1' h 2') 
H 9. noxepH (KpEBue T' m 2'')- ^p^ axoM noJiy^JiHCB abb cHMMexpn^HLie 
o6.xacxH MaKC^Myna; axo, iio-BHA^MOMy^ mojkgt CJiy>KiixB noflXBep^KAeHireM 



PhC. 3. SaSHCEMOCTH 

lg/MaKo=T(WT): 
Jul? — ttffflt A- B- noxepb no- 

JISiKCUJTHJieHOKCHJXa nOOIHOKCJK- 

MeTHJiena; 1' H J"— nJifl n. p. 
noxepi. noJiHKOMnii:neHOKCMna 
cooTBeTCTBeHHo flJiH oOpaai^OB c 

[7lj= 0,21 H [71] = 0»11 
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npaBHJibHocxH Hamero npeAxtoJioacGHHa o6 oAnaaKoBfiix BpeMenax peJiaKcai^mi 
p. noxept noJiHOKCHMexHJieHa h noJiHKcaJistJieHOKCHAa. KpusHe J" h 2'^ 

MH oxHOCXiM K xHny A. 9' noxepb, xaK KaK Kascymaaca anepriiH aKXHBai^HM 

j^jiflc sToro npocecca, onpeAe^xeHHaa no yrjiy HaKJiona npHMofi (KpnBaa 2 na 

pHc. 3), pasna 22 kkoaIjaoj^^. 

KaK BHAHo H8 pHC. 2, BGJiHHHHa tgfiwaKc A- p» noxepb ana^ExeJitHo Menb- 

ine, ^eM IgSwaKc fl- ^- noxepb, xaK Hce KaK h ajik SojibinHHCxBa cjiokhmx 

nojrHa(J)HpoB, 

Ha pnc. 3 DtpeACxaBJiemj; CBOAHbie A^HHHe a^ih lacxoxbi peJiaKcar^mi 
Koxopbie noSBOJifliox aaKJiio^HXb, -^ixo o6jiacTii igSwaKc A- ^- noxepb noJiB- 
KcajtHnenOKCHAa JieHcax npn 6bJiee bbicokhx xeMnepaxypax, «ieM xaKOBMe 
SJiHnoJinoKCHMexHJieBca. CjieAOBaxeJibHo, AJi«npocxbixnoJiBt3$npoB, xaKJKeKaK 
M AM cjio>KHMX nojma^npoB, BBeAeBtae b neufc MaKpoMOJieKyjiM apoMaxme- 
CKHx.^A^P noBHinaeT TeMnepaxypti oSnacxeM MaKCHMyMOB A- 9- noxepb, 
T. e. yseJin^HBaex BpeMK peJiaKcau;™ axnx noxept. 

OAnaKO o6;iiacxB: tg dManc a. noxepb y noJiBCKcifjmjieHOKCHAa Jiea^ax npn ana- 
TOxeJitHO 6oJiee nnaKnx xeMnepaxypax, ^eM y cjiohchoxo nonns^^KP^ ^ Tofi: H<e 
KOHAenxpaipieH apoMaxn^ecKHX ha^P b u^enii, a HMenHo y TCfl-60 [3], x. e. 
Bpewfl peJIaKca^nn y npocxoro nojma^Pipa Menbine, hom y cJiowcHoro noJiH- 
9$Hpa c xofi >Ke K0Hi3,eHxpan;neH apoMaxn^ecKHX HAep b ii;eiXM. Ha ocHoBanHii 
axHX AaHHMX mojkho aaKniQ^xb, hxo saBnciiMOCxi. xcMnepaxyp tgSj^ajKc A- 8- 
noxepb ox KOHn;enxpaniro apoMaxH^ecKHx HAep, nonyneHHaH naMH b pa6oxe 
13] AJiH CIC05KHHX noJma^npoB, ne jiBJiaexcfl o6ni;e3a: ffJifl cieojkhhx h npocxHCx 
nojina^HpoB. 

y npocxbix H C3I0HCHB1X noJiHa^HpoB , y Koxopux noJiHpHaji rpynna npii- 
coeAHsena k CHa-rpynne^M, o6jiacxH MaKcnMyMOB tg6 a« P- noxepb Ha6jiK)- 
WioxcH B OAHOM Bc xoM HCe xeMnopaxypHO-^acxoxHOM nnxepBajie. Ha ocHOBa- 
UHH peayjitxaxoB HacTOfl^^eH pa6oTbi cJieAyex, hto a- P- noxepn oSycjioBJienbi 
B cjiyTiae npocxHX noJina^HpoB — O-rpynxton, a b CJiy^ae cjiojkhmx noJin- 
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a^)HpoB COO-rpyimofi, a CO-rpynnoH, krk ^ro iipe«noJiaraJiocfc b [5]: 
IIocJiettHee oScxoHTeJiiiCTBo noaTBepjKAaexcK tbm, ^to y cjiojkhhx noJiHB^^H- 
poB (gecMeraaHHux) Ha6jiiojiaeTca JinraB osna o6jiacn> MaKCHMyMa tg6 fl. p. 
noTepfc. 

1. y noJiHOKCHweTHJiesia Ha5JiK)flaiOTC>i ABa HaKJiaAHBaiomBtxca flpyr na 
Apyra Tflna noxept: ft, a. J^A- p. V noJiHKCHJiHJieHOKCHAa Ha6jiioAaK)TCJi xpH 
ogjiacTH tg6„aKc: aBe oSjiacra tgSMaKc ft. P- noxept h oftHa o6jiacTt ft. b, 
noxepB. 

2. A- p. noxepunoJiHOKCHMeTittJieHaBtft. p. uoxepn noJiHKCHJiHJienoKcaAa, 
cooTBexcTByK)rn,He HanMeHfemeMy BpeMeHH peJiaKcai^HW, Jie^Kaxa oftHOM h tom 
>Ke jJHTOpBaJie xeMEcepaxyp. 

06jiacxi> A- 9" noxepb nojmoKCKMexHJieHa JieatHx npn snaTOxeJiBHO oojiee 
HH3KHX xeMnepaxypax, ^igm o6jiacTi A- 9- noxepB nojiHKCHJXHJieHOKCHfta. 

CjieftOBaxejiBHO, na npocxHx noJiH9$Hpax Ha6jiioAaK)TCH xe me saKOHO- 
MepHocxH, ^xo H Ha cJioH^HUx nojwia^Hpax, a nMeHHo: a) BBefteHHe apoMaxH- 
iiecKHX Hftep B neuh MaKpoMOJieKyji noBMinaex xeMnepaxypy oSjiacxH tgOwaKc 
A- a- noTepb; 6) xeMnepaxypa tg6„aKo ft- p. noxept aasncHX b ochobhom jihuub 
ox noflBmKHOCXH noJiHpHO^ rpynnu (x. e. ox xoro, k KaKHM axoMHiiM rpynnaM 
npECoeftHHeHa noJinpna;! rpyirna), 
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INVESTIGATION OF THE DIELECTRIC LOSSES OF POLYETHERS 
I^. Mihhailov, M. JP. MidelTiant 

SumnLar, y 

The temperature-frequency relatioDB of tg a of- the dielectrical losses of polyoiy- 
methylene and polyxylylenoxyd have heen preserited.Two superiiuposiiig-regioiis have heea 
observed in the case of polyoxymethylene, namely, dipole-elasticS and dipole-ra- 
dical losses. With polyxylylenoxyd there ^are two regions of dipole radical and ..one, oi 

dipole-elastic losses. " ^ ^ a -t^-h the 

The temperatures of the regions of maximum tg& have heen correlated vnih 
structure of the polyethers. It has heen shown that the dipole-radical losses are cau e 
by relaxation of the ether groups, whereas the dipole-elastic ones, hy SBgiaental motion 

of the chains. 
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